Objectives: This study aimed to determine whether the timing of an interview relative to the recruitment season was associated with being ranked or matched at an academic medical center.
I n 2016, >42,000 applicants registered for the Main Residency Match through the National Resident Matching Program and approximately 35,000 of these individuals participated in the Match. 1 These applicants were vying for >27,000 training positions. Only 76% of these individuals matched into a residency program, 2 although 99.5% of all positions offered were filled through the Match. 3 Since 1952, the number of positions offered through the Match and the number of applicants registered for the Match have steadily increased. 4 As a result of increasing competition for a limited number of residency spots, a significant proportion of applicants fail to match. From 2002 to 2016, the rate of unmatched applicants ranged between 19.5% and 28.1%. 2 Although an essential step in the United States medical education system, the residency application process is both time consuming and costly. During the interview season, a majority of the applicants must travel across the United States to interview at residency programs that have extended them an interview. Although the total cost per interview season for applicants is largely unknown, studies have reported that applicants participate in approximately 10 to 15 interviews with the average total cost ranging from $4000 to $5000 for urology and orthopedic surgery to $8000 to $10,000 for emergency medicine and neurosurgery. [5] [6] [7] [8] Applicants and program staff are aware of the importance of their interview performance with regard to a successful match. Applicants' impressions of their interviews have been noted to be an important deciding factor to favor a certain program, 9 and certain personal characteristics of residents displayed during the interview have been correlated with clinical performance. 10 Among graduates of medical schools in the United States, factors such as performance in clerkship, US Medical Licensing Examination Step 1 score, and grades in their senior elective specialty were deemed the top 3 selection criteria based on a large survey of program directors. 8 Although the interview itself has been proven to be an important decision-making factor for applicants and programs, confusion among applicants persists regarding the significance of various factors during the interview process. One such factor concerns whether the timing of the applicant's residency interview will affect the likelihood of matching at a program. 11 There is a paucity of literature to convey this concern, with studies of internal medicine 11 and emergency medicine 12 reporting no significant relation. Nevertheless, the potential for an effect on a successful match has been well documented on multiple medical Web sites, forums, and statements from professional societies that have been designed to help applicants navigate the Match process. [13] [14] [15] To resolve this concern, which is still being addressed by undergraduate medical educators and medical students, we undertook a study of the applicant interview process at our large academic medical center to identify whether any relation exists between the timeframe of applicants' interviews and their rate of matching at our residency programs.
Methods
This single-center, retrospective cohort study reviewed interview information for applicants who were invited to interview for residency positions that commenced training in July 2015. Only residency programs at our institution that participated in the National Resident Matching Program were included in the study. Of these 16 programs, 5 were excluded: dermatology, otolaryngology, and pathology were excluded because their programs require a transitional year first, with interviews scheduled in conjunction with that rotation; we also therefore excluded the transitional year program to avoid skewed interview dates. In addition, transitional year applicants were not included in the study because we wanted to avoid the perceived bias that their rank position between their advanced training program and transitional year program are dependent on each other. We excluded radiation oncology because of too few available residency positions and interview candidates.
The 11 programs included in the study were anesthesiology, diagnostic radiology, emergency medicine, family medicine, general surgery, internal medicine, neurology, neurosurgery, obstetrics-gynecology, orthopedic surgery, and psychiatry. For these 11 programs, 108 residency positions were available through the Match. Each program's total number of interview days during the October 2014-January 2015 interview season were divided equally into three interview time periods: early, middle, or late. This study aimed to determine whether early, middle, or late interview time periods were associated with being ranked or matched at our institution or matched anywhere. For this study, we defined "being ranked" as placing on the rank order list for a given residency program. The authors did not track the rank position for any of the applicants because it was not an outcome of interest for this study. The study was approved by our hospital's institutional review board.
For each program's interview candidates, data collected for analysis included age, sex, medical school origin (United States [both allopathic and osteopathic], Caribbean, or other), interview date, whether they were ranked at our institution, and their match status for the cycle (matched somewhere, matched at our institution, withdrew from the Match, or went unmatched). A study by Camp et al 6 cited medical school origin as an important factor for ranking consideration, especially among the more competitive specialties. "Other" schools were defined as nonCaribbean-based medical schools. The match status of each applicant who interviews at one of the studied programs was obtained through the National Resident Matching Program. Each applicant's interview date was defined as early, middle, or late, using the program's own interview dates divided into chronological thirds.
Because the Cochran-Armitage trend test evaluates ordering effect, it was used to evaluate associations among the three interview time periods (early, middle, and late) and interviewee outcomes (ranked or matched at our institution or matched anywhere) for all subjects combined, and for each of the 11 programs. When specific specialties were compared, the Wilcoxon rank sum test and χ 2 test were used. P values <0.05 were considered statistically significant for this descriptive study.
Results
Overall, 1068 applicants interviewed for the 108 positions available with the 11 residency programs included in the study. Of these, 34 were excluded (16 withdrew from the Match, 12 were unmatched, and 6 had missing data). Of the 1034 included in the analyses, the mean age of an applicant on the date of their interview was 27.8 years. A majority of the applicants were men (60.2%), and most applicants matriculated through medical schools based in the United States (59.8%). Details of applicant characteristics are provided in Table 1 .
A total of 103 applicants obtained first-year training positions through the Match at 1 of the 11 programs at the study site (95.4% combined fill rate). Of these 103 applicants, 29 interviewed in the early period, 38 interviewed in the middle period, and 36 interviewed in the late period. There was no statistically significant difference among the three interview time periods and the chance of matching at the study site (P = 0.3877).
A total of 864 applicants were ranked by 1 of the 11 residency programs at the study site: 267 in the early period, 319 in the middle period, and 278 in the late period. There was no statistically significant difference between the interview period and being ranked by the program of choice at the study site (P = 0.4184; Table 2 ).
Discussion
The results in our study population indicated that early, middle, or late timing of an applicant's interview day in a single residency recruitment season had no association to the likelihood of matching or being ranked by 1 of the 11 programs studied at our institution. A literature review found no other studies that addressed this specific concern across multiple specialties. Two studies of individual specialties found no associations between interview date and ranking or matching, 11 ,12 yet interviewing and ranking strategies remain common topics of discussion in graduate medical education 16 as well as on applicant Web forums (posting on interview timing to Student Doctor Network Forum, June 18, 2016; posting on interview cost savings to Student Doctor Forum, December 18, 2013) . Use of the Internet has been integrated into the daily lives of most medical students and residents. A survey of osteopathic medical students and residents indicated that 67% used social networking sites for medical education purposes, 17 and a study of anesthesiology residency applicants found that social network sites were rated of value by applicants. 18 Although the influence of Internet-based sites about the applicant interview process is unknown, an internal medicine study found several student sites as well as program sites that gave residency applicants one of the following recommendations: to interview early at their least-favored programs to gain Newer practices of online interview scheduling also may help to resolve the concern, as applicants may select, instead of being assigned, their interview date. Studies have reported increased applicant satisfaction with online scheduling. 19, 20 This study has several limitations. It is a single-center study that looked at one recruitment cycle. Although the sample size included >1000 applicants, it is unclear whether this allows for generalizability. Even though multiple specialties were included, it would be premature to assume that these findings apply to all specialties equally. As stated in the Methods section, several specialties that participate in the National Resident Matching Program were not included in the study. The results of this study should be used only as peripheral information for an applicant to make an informed decision regarding the selection of an interview date. Further analysis via a large multicenter longitudinal study is needed.
Conclusions
As part of the residency application process, the interview remains influential in the decision-making process for both applicants and programs. Although a multitude of factors come into play when a program decides the rank status of an applicant, our study showed that the timing of the interview within the interview season is not a factor for concern in terms of being ranked or matched.
